In sepsis, there is extensive formation of inflammatory platelet leucocyte aggregates (PLAs) that circulate and adhere to inflamed vascular endothelium. PLAs correlate with severity of disease. Whole blood stimulation assays and flow cytometry are widely used to study blood PLAs formed in vitro in response to pathogen associated molecular patterns (PAMPs, most commonly LPS). However, this approach lacks robust methodology. For example, the extent of spontaneous formation of PLAs ex vivo is often unclear. Thus, a reliable in vitro model to investigate sepsis relevant formation of PLAs and their adhesion to inflamed endothelial cells is required. We aimed to develop a model of the acute inflammatory reaction to common bacterial PAMPs, on which to test therapeutic agents.
Whole blood from healthy volunteers was drawn and immediately immunolabelled with anti CD66b-APC and anti CD42b-PE to assess the extent of spontaneous PLA. Further, whole blood samples were incubated with either endotoxin (E. coli 0111: B4 or Salmonella enteritidis, Sigma), as single PAMP, or heat killed bacteria (Klebsiella pneumoniae or Staphylococcus aureus, departmental archive), for 1h at 37 C. PLAs were identified by flow cytometry as CD66b and CD42b positive events. Ultrastructural analysis of these aggregates was performed by scanning electron microscopy (Scanning EM). Whole blood was stimulated with LPS (1000 ng/ml), heat-killed K. pneumoniae or heat killed S. aureus (106 CFU/ ml) or left unstimulated (control), then co-incubated with TNFa stimulated EAhy.926, to investigate PLA adherence to inflamed endothelial cells by transmission electron microscopy (TEM) and light microscopy. Secreted IL-8 was measured by ELISA. Data were analysed using the KruskalWallis test, followed by Dunn's test for multiple comparisons between groups.
Twelve individual samples were tested from eight volunteers. There was significant spontaneous aggregation of platelets and leucocytes, which was not enhanced by LPS from E. coli or S. enteritidis. Scanning EM revealed similar PLA surface area between unstimulated and endotoxinstimulated samples but a significant increase after whole blood stimulation with heat killed bacteria (p<0.0001). Light microscopy and TEM (Fig. 1) showed adherence of more complexed cellular aggregates on the endothelial layer after stimulation with heat killed bacteria, in conjunction with a significant increase in IL-8.
Unexpectedly, LPS was not a suitable stimulus to develop an in vitro model of acute cellular interactions between PLAs and inflamed endothelium. Rather, the combination of heat killed bacteria and Scanning EM successfully modelled formation of complex PLAs and their adhesion to endothelial cells. 
